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SEQUENCE LISTING 



<110> Velculescu, Victor 

Kinzler, Kenneth 
Vogelstein, Bert 
Samuels, Yardena 

<12 0> MUTATIONS OF THE PIK3CA GENE IN HUMAN 
CANCERS 

<130> 001107.00617 

<140> 10591347 
<141> 2008-08-14 

<150> PCT/US2005/05193 
<151> 2005-02-18 

<150> 60/548886 
<151> 2004-03-02 

<160> 487 

<170> FastSEQ for Windows Version 4.0 

<210> 1 

<211> 3412 

<212> DNA 

<213> Homo sapiens 



<400> 1 

atgcctccaa gaccatcatc aggtgaactg tggggcatcc acttgatgcc cccaagaatc 60 

ctagtggaat gtttactacc aaatggaatg atagtgactt tagaatgcct ccgtgaggct 120 

acattagtaa ctataaagca tgaactattt aaagaagcaa gaaaataccc tctccatcaa 180 

cttcttcaag atgaatcttc ttacattttc gtaagtgtta cccaagaagc agaaagggaa 2 40 

gaattttttg atgaaacaag acgactttgt gatcttcggc tttttcaacc atttttaaaa 300 

gtaattgaac cagtaggcaa ccgtgaagaa aagatcctca atcgagaaat tggttttgct 360 

atcggcatgc cagtgtgcga atttgatatg gttaaagatc ctgaagtaca ggacttccga 420 

agaaatattc ttaatgtttg taaagaagct gtggatctta gggatcttaa ttcacctcat 480 

agtagagcaa tgtatgtcta tccgccacat gtagaatctt caccagagct gccaaagcac 540 

atatataata aattggatag aggccaaata atagtggtga tttgggtaat agtttctcca 600 

aataatgaca agcagaagta tactctgaaa atcaaccatg actgtgtgcc agaacaagta 6 60 

attgctgaag caatcaggaa aaaaactaga agtatgttgc tatcatctga acaattaaaa 720 

ctctgtgttt tagaatatca gggcaagtac attttaaaag tgtgtggatg tgatgaatac 780 

ttcctagaaa aatatcctct gagtcagtat aagtatataa gaagctgtat aatgcttggg 8 40 

aggatgccca atttgaagat gatggctaaa gaaagccttt attctcaact gccaatggac 900 

tgttttacaa tgccatctta ttccagacgc atttccacag ctacaccata tatgaatgga 960 

gaaacatcta caaaatccct ttgggttata aatagagcac tcagaataaa aattctttgt 1020 

gcaacctacg tgaatctaaa tattcgagac attgacaaga tttatgttcg aacaggtatc 10 80 

taccatggag gagaaccctt atgtgacaat gtgaacactc aaagagtacc ttgttccaat 1140 

cccaggtgga atgaatggct gaattatgat atatacattc ctgatcttcc tcgtgctgct 1200 

cgactttgcc tttccatttg ctctgttaaa ggccgaaagg gtgctaaaga ggaacactgt 12 60 

ccattggcat ggggaaatat aaacttgttt gattacacag acactctagt atctggaaaa 1320 

atggctttga atctttggcc agtacctcat ggattagaag atttgctgaa ccctattggt 1380 



gttactggat 

agcagtgtgg 
t cccgagaag 
aatgaattaa 
t ctgaaatca 
atccccgaaa 
gcccagatgt 
ctt ctggact 
aaatatttaa 
tatgaacaat 
caaaggattg 
agccagaggt 
cacctgaata 
caggagagga 
cgaccagat t 
ctaggaaacc 
ttgaattggg 
tttaaaaatg 
gaaaatatct 
atcggtgact 
cagtgcaaag 
ctcaaagaca 
tgtgctggat 
atcatggtga 
aagaagaaaa 
ttaatagtga 
caggagatgt 
ctttt ct caa 
tacat tcgaa 
aaacaaatga 
acaattaaac 
ttccacactg 
aat ccatgaa 
taatgtaaac 

<210> 2 
<211> 3424 
<212> DNA 
<213> Homo 

<400> 2 

aggatcagaa 

cccccaagaa 

ctccgtgagg 

cctctccatc 

gcagaaaggg 

ccatttttaa 

attggttttg 

caggactt cc 

aattcacct c 

ctgccaaagc 

atagtttctc 

ccagaacaag 

gaacaattaa 

tgtgatgaat 

ataat gcttg 

ctgccaatgg 



caaatccaaa taaagaaact ccatgcttag agttggagtt tgactggttc 1440 

taaagttccc agatatgtca gtgattgaag agcatgccaa ttggtctgta 1500 

caggatttag ctattcccac gcaggactga gtaacagact agctagagac 1560 

gggaaaatga caaagaacag ctcaaagcaa tttctacacg agatcctctc 1620 

ctgagcagga gaaagatttt ctatggagtc acagacacta ttgtgtaact 1680 

ttctacccaa attgcttctg tctgttaaat ggaattctag agatgaagta 1740 

attgcttggt aaaagattgg cctccaatca aacctgaaca ggctatggaa 18 00 

gtaattaccc agatcctatg gttcgaggtt ttgctgttcg gtgcttggaa 18 60 

cagatgacaa actttctcag tatttaattc agctagtaca ggtcctaaaa 1920 

atttggataa cttgcttgtg agatttttac tgaagaaagc attgactaat 1980 

ggcacttttt cttttggcat ttaaaatctg agatgcacaa taaaacagtt 20 40 

ttggcctgct tttggagtcc tattgtcgtg catgtgggat gtatttgaag 2100 

ggcaagtcga ggcaatggaa aagctcatta acttaactga cattctcaaa 2160 

aggatgaaac acaaaaggta cagatgaagt ttttagttga gcaaatgagg 22 2 0 

tcatggatgc cctacagggc ttgctgtctc ctctaaaccc tgctcatcaa 2280 

tcaggcttaa agagtgtcga attatgtctt ctgcaaaaag gccactgtgg 2340 

agaacccaga catcatgtca gagttactgt ttcagaacaa tgagatcatc 24 00 

gggatgattt acggcaagat atgctaacac ttcaaattat tcgtattatg 24 60 

ggcaaaatca aggtcttgat cttcgaatgt taccttatgg ttgtctgtca 2520 

gtgtgggact tattgaggtg gtgcgaaatt ctcacactat tatgcaaatt 2580 

gcggcttgaa aggtgcactg cagttcaaca gccacacact acatcagtgg 2 640 

agaacaaagg agaaatatat gatgcagcca ttgacctgtt tacacgttca 2700 

actgtgtagc taccttcatt ttgggaattg gagatcgtca caatagtaac 27 60 

aagacgatgg acaactgttt catatagatt ttggacactt tttggatcac 2820 

aatttggtta taaacgagaa cgtgtgccat ttgttttgac acaggatttc 28 80 

ttagtaaagg agcccaagaa tgcacaaaga caagagaatt tgagaggttt 2 940 

gttacaaggc ttatctagct attcgacagc atgccaatct cttcataaat 3000 

tgatgcttgg ctctggaatg ccagaactac aatcttttga tgacattgca 30 60 

agaccctagc cttagataaa actgagcaag aggctttgga gtatttcatg 3120 

atgatgcaca tcatggtggc tggacaacaa aaatggattg gatcttccac 3180 

agcatgcatt gaactgaaag ataactgaga aaatgaaagc tcactctgga 32 40 

cactgttaat aactctcagc aggcaaagac cgattgcata ggaattgcac 3300 

cagcattaga tttacagcaa gaacagaaat aaaatactat ataatttaaa 33 60 

gcaaacaggg tttgatagca cttaaactag ttcatttcaa aa 3412 



sapiens 



caatgcctcc aagaccatca tcaggtgaac tgtggggcat ccacttgatg 60 

tcctagtgga atgtttacta ccaaatggaa tgatagtgac tttagaatgc 120 

ctacattagt aactataaag catgaactat ttaaagaagc aagaaaatac 180 

aacttcttca agatgaatct tcttacattt tcgtaagtgt tacccaagaa 240 

aagaattttt tgatgaaaca agacgacttt gtgatcttcg gctttttcaa 300 

aagtaattga accagtaggc aaccgtgaag aaaagatcct caatcgagaa 3 60 

ctatcggcat gccagtgtgc gaatttgata tggttaaaga tcctgaagta 420 

gaagaaatat tcttaatgtt tgtaaagaag ctgtggatct tagggatctt 480 

atagtagagc aatgtatgtc tatccgccac atgtagaatc ttcaccagag 540 

acatatataa taaattggat agaggccaaa taatagtggt gatttgggta 600 

caaataatga caagcagaag tatactctga aaatcaacca tgactgtgtg 6 60 

taattgctga agcaatcagg aaaaaaacta gaagtatgtt gctatcatct 720 

aactctgtgt tttagaatat cagggcaagt acattttaaa agtgtgtgga 780 

acttcctaga aaaatatcct ctgagtcagt ataagtatat aagaagctgt 8 40 

ggaggatgcc caatttgaag atgatggcta aagaaagcct ttattctcaa 900 

actgttttac aatgccatct tattccagac gcatttccac agctacacca 960 



tatatgaatg gagaaacatc tacaaaatcc ctttgggtta taaatagagc actcagaata 102 0 

aaaattcttt gtgcaaccta cgtgaatcta aatattcgag acattgacaa gatttatgtt 1080 

cgaacaggta tctaccatgg aggagaaccc ttatgtgaca atgtgaacac tcaaagagta 1140 

ccttgttcca atcccaggtg gaatgaatgg ctgaattatg atatatacat tcctgatctt 1200 

cctcgtgctg ctcgactttg cctttccatt tgctctgtta aaggccgaaa gggtgctaaa 1260 

gaggaacact gtccattggc atggggaaat ataaacttgt ttgattacac agacactcta 1320 

gtatctggaa aaatggcttt gaatctttgg ccagtacctc atggattaga agatttgctg 138 0 

aaccctattg gtgttactgg atcaaatcca aataaagaaa ctccatgctt agagttggag 1440 

tttgactggt tcagcagtgt ggtaaagttc ccagatatgt cagtgattga agagcatgcc 1500 

aattggtctg tatcccgaga agcaggattt agctattccc acgcaggact gagtaacaga 1560 

ctagctagag acaatgaatt aagggaaaat gacaaagaac agctcaaagc aatttctaca 162 0 

cgagatcctc tctctgaaat cactgagcag gagaaagatt ttctatggag tcacagacac 1680 

tattgtgtaa ctatccccga aattctaccc aaattgcttc tgtctgttaa atggaattct 1740 

agagatgaag tagcccagat gtattgcttg gtaaaagatt ggcctccaat caaacctgaa 180 0 

caggctatgg aacttctgga ctgtaattac ccagatccta tggttcgagg ttttgctgtt 1860 

cggtgcttgg aaaaatattt aacagatgac aaactttctc agtatttaat tcagctagta 1920 

caggtcctaa aatatgaaca atatttggat aacttgcttg tgagattttt actgaagaaa 198 0 

gcattgacta atcaaaggat tgggcacttt ttcttttggc atttaaaatc tgagatgcac 2 04 0 

aataaaacag ttagccagag gtttggcctg cttttggagt cctattgtcg tgcatgtggg 2100 

atgtatttga agcacctgaa taggcaagtc gaggcaatgg aaaagctcat taacttaact 2160 

gacattctca aacaggagag gaaggatgaa acacaaaagg tacagatgaa gtttttagtt 222 0 

gagcaaatga ggcgaccaga tttcatggat gccctacagg gcttgctgtc tcctctaaac 2280 

cctgctcatc aactaggaaa cctcaggctt aaagagtgtc gaattatgtc ttctgcaaaa 2340 

aggccactgt ggttgaattg ggagaaccca gacatcatgt cagagttact gtttcagaac 2400 

aatgagatca tctttaaaaa tggggatgat ttacggcaag atatgctaac acttcaaatt 2460 

attcgtatta tggaaaatat ctggcaaaat caaggtcttg atcttcgaat gttaccttat 2520 

ggttgtctgt caatcggtga ctgtgtggga cttattgagg tggtgcgaaa ttctcacact 2580 

attatgcaaa ttcagtgcaa aggcggcttg aaaggtgcac tgcagttcaa cagccacaca 2 64 0 

ctacatcagt ggctcaaaga caagaacaaa ggagaaatat atgatgcagc cattgacctg 2700 

tttacacgtt catgtgctgg atactgtgta gctaccttca ttttgggaat tggagatcgt 2760 

cacaatagta acatcatggt gaaagacgat ggacaactgt ttcatataga ttttggacac 2820 

tttttggatc acaagaagaa aaaatttggt tataaacgag aacgtgtgcc atttgttttg 2880 

acacaggatt tcttaatagt gattagtaaa ggagcccaag aatgcacaaa gacaagagaa 2 94 0 

tttgagaggt ttcaggagat gtgttacaag gcttatctag ctattcgaca gcatgccaat 300 0 

ctcttcataa atcttttctc aatgatgctt ggctctggaa tgccagaact acaatctttt 3060 

gatgacattg catacattcg aaagacccta gccttagata aaactgagca agaggctttg 312 0 

gagtatttca tgaaacaaat gaatgatgca catcatggtg gctggacaac aaaaatggat 318 0 

tggatcttcc acacaattaa acagcatgca ttgaactgaa agataactga gaaaatgaaa 324 0 

gctcactctg gattccacac tgcactgtta ataactctca gcaggcaaag accgattgca 3300 

taggaattgc acaatccatg aacagcatta gatttacagc aagaacagaa ataaaatact 3360 

atataattta aataatgtaa acgcaaacag ggtttgatag cacttaaact agttcatttc 342 0 

aaaa 3424 



<210> 3 
<211> 1068 
<212> PRT 

<213> Homo sapiens 



<400> 3 

Met Pro Pro Arg Pro Ser Ser Gly Glu Leu Trp Gly lie His Leu Met 

15 10 15 

Pro Pro Arg lie Leu Val Glu Cys Leu Leu Pro Asn Gly Met lie Val 

20 25 30 

Thr Leu Glu Cys Leu Arg Glu Ala Thr Leu Val Thr lie Lys His Glu 

35 40 45 

Leu Phe Lys Glu Ala Arg Lys Tyr Pro Leu His Gin Leu Leu Gin Asp 
50 55 60 



Glu Ser Ser Tyr lie Phe Val Ser Val Thr Gin Glu Ala Glu Arg Glu 
65 70 75 80 

Glu Phe Phe Asp Glu Thr Arg Arg Leu Cys Asp Leu Arg Leu Phe Gin 

85 90 95 

Pro Phe Leu Lys Val lie Glu Pro Val Gly Asn Arg Glu Glu Lys lie 

100 105 110 

Leu Asn Arg Glu lie Gly Phe Ala lie Gly Met Pro Val Cys Glu Phe 

115 120 125 

Asp Met Val Lys Asp Pro Glu Val Gin Asp Phe Arg Arg Asn lie Leu 

130 135 140 

Asn Val Cys Lys Glu Ala Val Asp Leu Arg Asp Leu Asn Ser Pro His 
145 150 155 160 

Ser Arg Ala Met Tyr Val Tyr Pro Pro His Val Glu Ser Ser Pro Glu 

165 170 175 

Leu Pro Lys His lie Tyr Asn Lys Leu Asp Arg Gly Gin lie lie Val 

180 185 190 

Val lie Trp Val lie Val Ser Pro Asn Asn Asp Lys Gin Lys Tyr Thr 

195 200 205 

Leu Lys lie Asn His Asp Cys Val Pro Glu Gin Val lie Ala Glu Ala 

210 215 220 

lie Arg Lys Lys Thr Arg Ser Met Leu Leu Ser Ser Glu Gin Leu Lys 
225 230 235 240 

Leu Cys Val Leu Glu Tyr Gin Gly Lys Tyr lie Leu Lys Val Cys Gly 

245 250 255 

Cys Asp Glu Tyr Phe Leu Glu Lys Tyr Pro Leu Ser Gin Tyr Lys Tyr 

260 265 270 

lie Arg Ser Cys lie Met Leu Gly Arg Met Pro Asn Leu Lys Met Met 

275 280 285 

Ala Lys Glu Ser Leu Tyr Ser Gin Leu Pro Met Asp Cys Phe Thr Met 

290 295 300 

Pro Ser Tyr Ser Arg Arg lie Ser Thr Ala Thr Pro Tyr Met Asn Gly 
305 310 315 320 

Glu Thr Ser Thr Lys Ser Leu Trp Val lie Asn Arg Ala Leu Arg lie 

325 330 335 

Lys lie Leu Cys Ala Thr Tyr Val Asn Leu Asn lie Arg Asp lie Asp 

340 345 350 

Lys lie Tyr Val Arg Thr Gly lie Tyr His Gly Gly Glu Pro Leu Cys 

355 360 365 

Asp Asn Val Asn Thr Gin Arg Val Pro Cys Ser Asn Pro Arg Trp Asn 

370 375 380 

Glu Trp Leu Asn Tyr Asp lie Tyr lie Pro Asp Leu Pro Arg Ala Ala 
385 390 395 400 

Arg Leu Cys Leu Ser lie Cys Ser Val Lys Gly Arg Lys Gly Ala Lys 

405 410 415 

Glu Glu His Cys Pro Leu Ala Trp Gly Asn lie Asn Leu Phe Asp Tyr 

420 425 430 

Thr Asp Thr Leu Val Ser Gly Lys Met Ala Leu Asn Leu Trp Pro Val 

435 440 445 

Pro His Gly Leu Glu Asp Leu Leu Asn Pro lie Gly Val Thr Gly Ser 

450 455 460 

Asn Pro Asn Lys Glu Thr Pro Cys Leu Glu Leu Glu Phe Asp Trp Phe 
465 470 475 480 

Ser Ser Val Val Lys Phe Pro Asp Met Ser Val lie Glu Glu His Ala 

485 490 495 

Asn Trp Ser Val Ser Arg Glu Ala Gly Phe Ser Tyr Ser His Ala Gly 

500 505 510 

Leu Ser Asn Arg Leu Ala Arg Asp Asn Glu Leu Arg Glu Asn Asp Lys 



515 520 525 

Glu Gin Leu Lys Ala lie Ser Thr Arg Asp Pro Leu Ser Glu lie Thr 

530 535 540 

Glu Gin Glu Lys Asp Phe Leu Trp Ser His Arg His Tyr Cys Val Thr 
545 550 555 560 

lie Pro Glu lie Leu Pro Lys Leu Leu Leu Ser Val Lys Trp Asn Ser 

565 570 575 

Arg Asp Glu Val Ala Gin Met Tyr Cys Leu Val Lys Asp Trp Pro Pro 

580 585 590 

lie Lys Pro Glu Gin Ala Met Glu Leu Leu Asp Cys Asn Tyr Pro Asp 

595 600 605 

Pro Met Val Arg Gly Phe Ala Val Arg Cys Leu Glu Lys Tyr Leu Thr 

610 615 620 

Asp Asp Lys Leu Ser Gin Tyr Leu lie Gin Leu Val Gin Val Leu Lys 
625 630 635 640 

Tyr Glu Gin Tyr Leu Asp Asn Leu Leu Val Arg Phe Leu Leu Lys Lys 

645 650 655 

Ala Leu Thr Asn Gin Arg lie Gly His Phe Phe Phe Trp His Leu Lys 

660 665 670 

Ser Glu Met His Asn Lys Thr Val Ser Gin Arg Phe Gly Leu Leu Leu 

675 680 685 

Glu Ser Tyr Cys Arg Ala Cys Gly Met Tyr Leu Lys His Leu Asn Arg 

690 695 700 

Gin Val Glu Ala Met Glu Lys Leu lie Asn Leu Thr Asp lie Leu Lys 
705 710 715 720 

Gin Glu Arg Lys Asp Glu Thr Gin Lys Val Gin Met Lys Phe Leu Val 

725 730 735 

Glu Gin Met Arg Arg Pro Asp Phe Met Asp Ala Leu Gin Gly Leu Leu 

740 745 750 

Ser Pro Leu Asn Pro Ala His Gin Leu Gly Asn Leu Arg Leu Lys Glu 

755 760 765 

Cys Arg lie Met Ser Ser Ala Lys Arg Pro Leu Trp Leu Asn Trp Glu 

770 775 780 

Asn Pro Asp lie Met Ser Glu Leu Leu Phe Gin Asn Asn Glu lie lie 
785 790 795 800 

Phe Lys Asn Gly Asp Asp Leu Arg Gin Asp Met Leu Thr Leu Gin lie 

805 810 815 

lie Arg lie Met Glu Asn lie Trp Gin Asn Gin Gly Leu Asp Leu Arg 

820 825 830 

Met Leu Pro Tyr Gly Cys Leu Ser lie Gly Asp Cys Val Gly Leu lie 

835 840 845 

Glu Val Val Arg Asn Ser His Thr lie Met Gin lie Gin Cys Lys Gly 

850 855 860 

Gly Leu Lys Gly Ala Leu Gin Phe Asn Ser His Thr Leu His Gin Trp 
865 870 875 880 

Leu Lys Asp Lys Asn Lys Gly Glu lie Tyr Asp Ala Ala lie Asp Leu 

885 890 895 

Phe Thr Arg Ser Cys Ala Gly Tyr Cys Val Ala Thr Phe lie Leu Gly 

900 905 910 

lie Gly Asp Arg His Asn Ser Asn lie Met Val Lys Asp Asp Gly Gin 

915 920 925 

Leu Phe His lie Asp Phe Gly His Phe Leu Asp His Lys Lys Lys Lys 

930 935 940 

Phe Gly Tyr Lys Arg Glu Arg Val Pro Phe Val Leu Thr Gin Asp Phe 
945 950 955 960 

Leu lie Val lie Ser Lys Gly Ala Gin Glu Cys Thr Lys Thr Arg Glu 
965 970 975 



Phe Glu Arg Phe Gin Glu Met Cys Tyr Lys Ala Tyr Leu Ala lie Arg 

980 985 990 

Gin His Ala Asn Leu Phe lie Asn Leu Phe Ser Met Met Leu Gly Ser 

995 1000 1005 

Gly Met Pro Glu Leu Gin Ser Phe Asp Asp lie Ala Tyr lie Arg Lys 

1010 1015 1020 

Thr Leu Ala Leu Asp Lys Thr Glu Gin Glu Ala Leu Glu Tyr Phe Met 

1025 1030 1035 1040 

Lys Gin Met Asn Asp Ala His His Gly Gly Trp Thr Thr Lys Met Asp 

1045 1050 1055 

Trp lie Phe His Thr lie Lys Gin His Ala Leu Asn 
1060 1065 



<210> 4 

<211> 125 

<212> DNA 

<213> Homo sapiens 

<400> 4 

agtaacagac tagctagaga caatgaatta agggaaaatg acaaagaaca gctcaaagca 60 
atttctacac gagatcctct ctctgaaatc actgagcagg agaaagattt tctatggagt 120 
cacag 



